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(54) REFORMER FOR FUEL CELL 
(57)Abstract 

PURPOSE: To make the reaction temperature uniform at 
a lower cost. 

CONSTITUTION: This reformer for a fuel cell is equipped 
with a heating chamber 10 formed along the outer wall 
surface of a reaction tube 2 vertically arranged and 
packed with a reforming catalyst 6 and a combustion 
unit 7 under the heating chamber 1 0. In this reformer, a 
heat-radiating member 20 for performing radiation of 
heat by heating is arranged in the heating chamber 10 
and the shape of the heat-radiating member 20 is 
designed so that the geometric factor of the reaction 
tube 2 may be higher along with going toward the 
downstream of the heating gas. This constitution makes 
the amount of the radiation heat transfer from the heat- 
radiating member 20 larger on the downstream side of 
the heating gas having a higher geometric factor than on 
the upper stream side of the heating gas having a lower 
geometric factor and the temperature gradation due to 
heat transfer is corrected thereby. Accordingly, the 

temperature of the reforming catalyst 6 is made uniform as much as possible in the flow 
direction of the raw material gas and the reaction efficiency of the reforming reaction of 
material gas in a reforming reaction chamber 5 is improved. 
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1 

»R«« (6) i)^^m^nRrD±T:^fii 

icr6ivtTE^$nfcs«« (2) (D^m^zm-oxmrn 
m (1 0) ^m^T^^t^itz. mmmm (i o) (dt 
(7) mmms (?) ic^to^ 

^£$n;^cinl^;^x&±Slraf^^ (lO) \ztihx^(DT 
t&mf)^^±^m^m-fx^M'^'^x±mRf^'s (2) ^ 

0!)±iaaS«J« (6) S:iD^l.> (2) rtir 

^ o \z vrcm^mmm^^mx^-o x. lo 
±iBjDift^ (10) n\z. mm\z^K>w^M^frow^ 
i*S5« (2 0) ^mwr^ii^^^z. (2 

0) CD?^«*, ftIf^^XTffi^t5^*±g^J^^W (2) t 

m-^^i^z^^^x. ±i2^®Msw (2 
0) tmmi^mzm^^n. RrD^(r>±m.mm^^±m 
jioSR* (10) (Djtmmyz. /jNgflj«»^±istti»* 

(10) oT^iHir. •en^nfi®ii-b8e);t4*ffiTffiM 

^nx^^^z.ii^^t,^^mi^m^m^m.^m. 20 

[^*^3 3 W^J^llr^V^T. ilB^ISItfiWJ (2 

^ (10) <D±.i®m\z. ibmm^&m^±MMm'^ (i 

?^^$n, E.::?^coi2:SfiJ^gB^±fBlni^^ (10) o 
±S8fflHc. jffligffillffiSR^JilBaiSi^ (10) oTSfiS ^ 

0) 3^^^ \^mz^fA&^mT^^t:%\z^(D^:^mz^ 

\^^xWiW3^\z%^T^:^\p\\zi^^'^^^^^tm^^i^ 

^^^^m.^mz^^'^n. K'D^(DQ:.mm^u^±M 
iinfas (10) (D±,t^m\z. mmimy^u^±Mt^m^ 
(10) (Dymm\z. -en-enffiB-erbae^tttffiTES 

[«*S6] K«Jai. 2, 3, 4^fctt5tC;feVi 4» 
T, ±ESR*i«»« (2 0) ;&taSft««T««$nT 




4#B8¥8-29 0 1 

2 

fmm&U (2 0) ;5^*3lS&«ST«*$nT(ri'5Cl 
[0 0 0 1] 

\zmt^^<oxtb^. 

[0 0 0 2] 

ip^. ^:<o«sm?&ffla:®SBn. mm^iemi^itKi^ 

[0 0 0 3] hZL^X. Z.(OX,oi3.BU^'SP^(D^'RKt& 

\t.m^.K^x^^t^^. m^<oKic-mi)mn^tvx\^^^ 
^x. m\m^xiiK)&m(r>'s&^<Dim\z^^^kBM 

\zxr^nt>'^^<r>ifi-^^xdb^fi^. *^35^sjp«i*^Jc 

^^x^xtam-^n^^wmmo^mmyt. m^f^7.±mm 
X. z. <D^mmmmz^(Dyismi^^ e ±mm\z\^\'fxm 

[0 0 0 4] i5^)0^^ras^«ft-r'&:/^«?>. 
0S62-1383O m^j^m\z\t. s:j6i^(ov&\z. m 

m^X(Dm.n:^\^\Z\^i!)^'Z>X'^\zmmfi^±^ <f3:^<^ 

m\zj:DR^'sm\ziSiK>7L^ti^mm^mmf37.±mm 
m^:^mz:^n^mm^&^'^Amzi^-it^^&mii^ 

[0 00 5] 

efeS^os^Mffid^s 0 oic-s 0 ox^t^WiX^^z. 
rc}b±M'ik^m(Dts\^K^'s\zy ^ >^^Dmt^:&-s 

j:^(Dh<Df)mmx. m^z.nffim^^nrzitvx^n 

7s V d^#«lcS <^<t.\^o ^SdtfeSo 
[0 0 0 61 EJSSrttC^fett'SS*; 



— 2 — 



m 



3 

[0 0 0 7] 

[0 0 0 8] 1 co^^^Ttt, ^ 1 — ^ 9 \zm^ 

^'r^t,t^\Z. gjtoSft^l 0(Z>TSrfi[StC«Sj»S7€: 
^10 tc*tLTiE-(©T^<II>&^e>±SBfflJ'\f^WTSg]l$1i: 

T±ESjs« 2 n<o±M^mmm e ^ jd^u, ±ssiiS 
iff 2 rtfc«*&$n51]R»:tfx^a:RS«:JCck OScSbT 

i*gB«2 o^ffig-rstarfefc, mmmmi2Q(Dm 

Jlll!ft;j^XTsSfl!l{5^*±ffiS^^2a:<7)?^ffi«»;&^ 
[0 0 0 9] ^®CD^2CD^§g-C«. Sl—^SiC^^ 

:feviT. ±.w!.w^%i^U2o^nmnmzmgL\.. rtd 
^(Di^^mt^^^±.mwm, 1 0 <r>±j^m\z. /jn^ws 

[0 0 10] *S(j?)ii3c^^w-ctt, S4ic0y^r^<fc 
^mmw^^±MSMm&\Q(D±Mm\z. 

[0 0 11] *@0^4(0^igTJl, 0 5X^06JC«»I 
^f^cfc 5 \z. m 1 co^^JC3&^3d^^jK»m?&ffla:®SB 

jc^fev^T, ±mmmmmi2o^. ^<Dm:^\^\z:t5i^x 

[0 0 12] j^m(om5(D^mx\t. m7:&x^ms\zi^ 

^•r^ck^ic, f^KD^mzTb-^i^^^^nmi^mAm&m 
\z^^^x. ±^^mmmt2o^. \^mz^m»^mr 

\z^»^m^mm'A^{t-r^^^WL«tmzm^v. k 

[0 0 13] :$im(omeo:>^mx\t. mi» m2, m 
3, f^4^rc\tm5(Dm^\zf)^f)^^9mmi&m^m&m 




(3) 4*H^8-2 90 1 

4 

JC^V^T. ±g^e»g8«2 O^MMft«ST«^Lrc 
[0 0 14] *SOl|7<D^^TJ*, H 6 <7>^5^JC;&^;&^ 

[0 0 15] 2|s:^<^H8(D^^Ttl, B 6 <D%?gtC;0^>6^ 

[0 0 16] *®<0ll9<05gKT«> m6(D^m^Zf}^t)^ 

10 ^mmmf^m^nmm\z^^^x. ±.wmmMMn^^m 

[0 0 17] *H<7)«1 0(D^^^\t. Hi, H2*fc 

«m 3 <D^m\zf)^ti^^^nnmm^w&m\z^^^x. ± 
i2jSiei*SB«2 0 ^i^m^mtt^xm^vtczit^nm 

[0 0 18] 

t\z^r)^A<o^oi^i^m'fSi3kim^ri^o 
[0019] ® *®<7)H 1 <D^m\zt^tf^^mi^mi&m 
20 3fes^gic<tn«, Hfliis^ 1 0 rtJcsRfistam 2 0 ste 
BbTV^soT. lraf^:^fxttfi»J»gi^fc^0S«e2 

fSft^l*aR$t2 OJC^^jt€:^i;$it-eo«ltKitC<fcoT 

±iBSjs«2&rB^jgwtctaf^-r^o dos-a-. 

<fc s E«ftififti?«jnfR:^f ;^ <^^as^<^ t> ^ t^'^(D±.m,m 

i^t, ±EI»««e8«2 0O?^«^. Jra«;tfxT»Sfl!ie£ 

±15^^^ 2 t(Dmm%m'^±^ <fs.^^o \zwt^\^x 

2 0;5>^o^ltfelSad^;^#<;^^o c:oSitefS«CD 

[0 0 2 0] ;icojem, Jiia&a««6rttc^ttsii» 

#;^jK«m«ffiacMSB<oa«dtpI|gi:;5:^ 'btOT* 

-So 

[0 0 2 1] ® *S<OH2(D5gW«C;5^;6^^jKfB^^ffiffi 

5fc®^B«Ccfcntf. saeits«2 o^R«if««Jcj^« 

ao^cD^S«}®S8&±eiH«!ftSl 0Oi:«8<fflJC, 
/hgfi!l«8BS:±Siin^Sl 0©T®«3{c, -en^tiffiB 
itb«i)fc«SS'T?EB"r SC^hT, KISieitlStt 2 0 <DR 
50 lSlf2Jc^#'r'5J^ffi»S«. j[jDia;tfXTt8<BlJ&^:^#<> 
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[0 0 2 2] <s> :^m(D^3(D^m\zf}^f)^^s&^mi^m 
assBJ-ctn^, ssiSitgB«2o^. -^ottz&rpiiccB 

CO 0 2 3] €) :i^m<omA<DHmzt^ii^^9mn^m 
ST ^ e: t Kl»«lta5« 2 0 cDR^S 2 fc*t-r§?^ 

[0 0 2 4] (S) *@<0^ 5 O^^JC^^;&^^J^i^m^ffl 
ii'bi&;fettSB"CffiB"r^ii^*Tf. gl^lil*«B« 2 0 cos 

«:e2jc^-rsj]^ffi«ft«. Mmf57.ymmffi:^^<. 

[0 0 2 5] ® *iacOS6<D5gWtCd^A^^iK^fS?feffl 

efes^gfctms, ±fB^^j»gK« 2 0 

±iBII&«l+fi8«2 0C0inl^;&«<fc0ffl5Si:;&D. 

H 7 <Z)3«?gT«^5a^MS:a^ *^COm 8 C05g^*t 

[0 0 2 6] (Z) *H<^fl 1 0 co5g?9lC30^;6^'5«S»«» 

fflefeg^Micitttf. ia@itffi«2 o<&#^a^tt«ffT 

V5TttR«S 2 (3!)SSa:l^@ltgM* 2 0 <D^^(^ Wfii;^^ 
«<7^oTl.^S<^T, Kia@»gR«2 OO^^ffil^Mt? 




4#Bi^8-2 9 0 1 

[0 0 2 7] 
[0 0 2 8] 

m 1 ten, *es!ii®ii 1 mm^\zti^i^^^9mmMmfk 

±mzt^»x(D&.mz\^. ^m^m^^i<o\^mz^r>x 
^<DSLrm\z&mt^wini^7.'^zt,&±mz^m 

[0 0 2 9] — ±f3SJS«2 0ft^«ltt. -¥-(DT« 

^jt3fcSf:«fxmpi 7^*ffi^uae>enTVi:5o ^^tc, 

ifSiflia^ 1 0 (7)TS<^T^&Btt«Sjft^ 1 1 t$n, 

[0 0 3 0] ^fc. iiaiinf^^ 1 0 <z)rtffijm, *a-r 
^*e5!«<Oil&:?'c^fj&fiifgB«2 O)0tEB$nTVi 

P3jt««fc:-ft:j^«$n, J.tP-5-O*«fi!l«iB2 0 aS: 
tlTl^^o «oT. C<^ia®lteB«2 OcDEfi«SBJc43 

V>Tfi, 2 0 <D±ES«« 2 {c^-r^^^SB 

@ESJS«20_t«S2 a«D;^n^«»2b«D 

[0 0 3 1] }5^3&^^«ag<0»H^fiZJC:feV^Ttt. ±E 

7 $:«g!t$ii-T]SM<^lraSi:^fx&liD«i^ i o i^tc 

T±E5^® 4 (ci6M$it-&raic±Eefe®»«l 6 g? 

[0 0 3 2] C jtf X <Z>KHR«S 5 We<Z)5feHK 
MS (8 0 0t:-9 0 0*0 3^^^ii#$ns^l^:3&^*#^: 
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[0 0 3 3] ip-^, ftifS:^xf^infa^i Of^^±#-r^ 

m^. z, (Drnmrnmi 2 0 <osi&« 2 \zMT^mm%m 

(Hp-^, m.m^7.ym,M> *^is<> tsaj (ip'^> m» 

yf.f)^ib(Dm^m\z^^WLm^^tmm^^ii 2 of)^^<D 
msim\z^^wLm^mtf}mm^ti. assist 51^0 
mm»m^^(D±m\z:^^>x'^:&.mzm-it'^n^ z. t 

[0 0 3 5] fiEt?T, aSSJS&^5(OT«fiS35^e±^«l 

[0 0 3 6] ^ft. z:(Dmmm(Dtu<mmMiop^\zm 
nr^mm^^u 2 0 (Dmmm^mm vx^mk^m 5 ^ 
(DWi&^&(DM:iE^m^mj&<om't\z}t. m^\i±w^ 

[00 3 7] m2j|]5S0^ 
02tC«, *S^?g<^>S2^SS««Jtc:;6^d^^ecMS@Z7!^t 

T, ±Sfaeitffl«2 0<7)«jiO^;5«S:*^^<D-r* 

-2). fi£oT, ;iz,x\t:i(Dmmstm«2o<omm&zm 




(5) #W^8-2 90 1 

[0 0 3 8] ±EISi«Sta»«2 Ott. #aattO!)«»{C 

8B 2 0 a §±iBiius^^ 1 0 <D±^m 0 \z. /i>mmmu 2 . 

0 b *T«» D \z. JE-n-en^®'&b«e);fe«lB7?fiEB$ 

tlTVi^, fifoT, C:<D|giS»g8«2 OCOEg«S8^C^5 

-sss^susss 2 0 osiS^ 2 tc5fc*-r^j^si«i£ii. 

TV^-So ^;rc, ilc0^^ltgR«2 0C7)±^2 0 ± 
10 1 cDJiffi 1 a}^>^^r^L. K-tffi 1 a^fcOH 

\zm^.:»^o:>^^^^^^^<^^Wl 1 2 S^jBjEbTVi 

So 

[0 0 3 9] zLCD^ofxm&t-r^^itx. m^.:fS7sf)^ 
Rm\zi^-i\:^rir:ium»^^mi)m^^n. m^^Kf^ 

20 gfiZJC:feViTti, JiSia«ltSB«2 0}Ot#S^tt«» 

T«^$n5.t?sfRiiitfip«2 o<D^m^±ss.K^m2 
x^mmf)m^^»rc\fmm:^xf)>^K^-m2m-\(DmR 

8e)e^n. I»filtffl«2 0d^6«>«i«RJc<i;S&5tSliBS 
[0040] ^3ja6l»J 

03tctt, :$im^m<Df^3n'S^mizib^:ib^^^mmmz7^^ 
^^nxvi-So ii®^sfiwa>a:«^Mzf^, 
is^^oefcH^fiz tm2mmm<D^smm2^i<D^9i^ 
mt^m^rch(Dx$>^. m-^. ;icoii5s^<^&®^®z 

V^Tti. Iftfilt.fiWJ 2 0 ^amtt««(C<fc 0 RfiiW 
«tc?^^^'rsi:i:t>JC. K}!ftSttSStr2 0©±«i2 0 a 
t-hlBSg***^ 1 1 a hcomizmm 1 2 ^)^JB£ 

mmf}y^^mmMm^2o<Dmm^Mm'^'&^t^i- 
40 ^\z^(K>*^mm^%m^^'^^^o \z\yrz.%<Dx$>^. 

[0 0 4 1] 3&>*^S«^i:TS C tT. mWt137.(r>±m 

e> mm9tm«2 0i)^^(Dmitmz^^mt^m<D&jE 

[0 04 2] ^4111^00 

04{ci^, ^mmm<Dm4m&m\zi)^f)^^^m&mzf)t 
5z? m\z:^^^^mm^mi2 0f)mm®wzmgit^nx\^^^ 
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[0043] msjiis^ 

E=&^J6«<35fe<Z>t«S^oT. »Sit«S«2 0*, « 

[0 0 4 4] t^'h^^m^\Z^^^X^. faSftgK«2 0(D 
SlSe2tC^i-^J^I8«ft«Jniia^l 0(O±.WLmB.^± 

[0 0 4 5] ^6jl%^ 

SfiZ)&s^$nT(riSc e:co|gJiW<z>aH«Bz«. ± 

[01] 
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10 

LfcboTf^-So (a. ei(3D}R«itgstr2 ott, 

[0 0 4 6] d^;&^'5«itK::feV^Tt>> }»«««S»2 0<Z> 
m 2 ] 2 ||ftM(C;d^3d'<&iKlR«A^6$[S 

[0 3 ] ^m%m<Dm 3 ^ss^jjo&^d^-sjKftmffiffia® 

[0 4] >^^^§^cDm4lllfi«i9(C}5^;5^^«S)RS%^%S 
[0 5 ] ^S^mtom 5 j!IS»«%iaScK 
[06] S5<DYI-VlBf®®T*^o 

[08] 07OVIII-VIIlBfffi0T»-5. 

[«F^a)K^] 

1 of^Jraia^. 1 i\tm&^. 1 6}tmn:a7.\o. 1 
6«a:R:?5fxmp. I7«»:«xap. 2 0«JR«lt«B 

[02]. 
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